The Stages of Change Readiness and Treatment Eagerness Scale (SOCRATES) is a widely used measure of a client's motivation to change their substance use behavior. It is comprised of 3 subscales, recognition, ambivalence, and taking steps, which correspond to one's awareness, uncertainty, and behavior relative to their substance use. Typically the measure has been examined in adult treatment samples, whereas less attention has been paid to its use with adolescents, especially racial/ethnic minority youth. The purpose of the current study was to test the predictive validity of the SOCRATES subscales on posttreatment substance use levels with a clinical sample of Latina/o adolescents (N ϭ 105) in substance use treatment. Hypotheses were tested via generalized linear models for each of the 3 subscales. Results indicated that higher scores on the Taking Steps subscale of the SOCRATES at pretreatment were predictive of lower days of substance use after treatment for adolescents in the sample. Implications of the results and suggestions for future research are discussed.
The Stages of Change Readiness and Treatment Eagerness Scale (SOCRATES) is a widely used measure of client's motivation to change their substance use behavior and was originally developed for a clinical sample of adults with alcohol use disorders receiving outpatient treatment (Miller & Tonigan, 1996) . There are two versions of the measure one for alcohol (i.e., 8A) and a second for other drugs (i.e., 8D). Both versions are composed of three subscales: recognition, ambivalence, and taking steps; recognition refers to an individual's level of cognitive awareness that substance use is a problem in their life, ambivalence reflects the level of uncertainty the individual has about addressing the substance problem, and taking steps represents the behaviors an individual takes to change the substance use behavior (Miller et al., 1996) . Understanding the level of motivation and treatment eagerness is important for adolescents, especially because their presence in treatment is typically externally motivated from sources such as the justice system and schools (Breda & Heflinger, 2004; Shillington & Clapp, 2003) .
The SOCRATES has been in use for more than 2, decades but our understanding of its use with adolescents is far from complete. A review of the literature identified seven studies with adolescent samples (ages 12-18 years) that examined the SOCRATES or subscales of it (i.e., Burrow-Sánchez, 2014; Doerfler, Melle, McLaughlin, & Fisher, 2016; Hall, Stewart, Arger, Athenour, & Effinger, 2014; Maisto, Chung, Cornelius, & Martin, 2003; Maisto et al., 2011a Maisto et al., , 2011b Serafini, Shipley, & Stewart, 2016) . Two of the studies were focused on identifying the latent factor structure (Burrow-Sánchez, 2014; Maisto et al., 2003) , whereas another two examined the concurrent/predictive validity of the measure (Hall et al., 2014; Maisto et al., 2011a )-all four of these studies utilized the alcohol version of the SOCRATES. In two of the seven studies, the concurrent or predictive validity of the drug version of the SOCRATES investigated with adolescent samples (Doerfler et al., 2016; Maisto et al., 2011b) , and only one of these latter studies included a complete version of the measure (i.e., Doerfler et al., 2016) . The remaining study in this review (i.e., Serafini et al., 2016) did include the complete SOCRATES measure (alcohol or drug version not specified) but only as a tool to categorize adolescent participants into one of the stages of change (Prochaska, DiClemente, & Norcross, 1992) . Across six of the seven studies, cited above, the majority of adolescents in the samples were White, ranging from 44% to 95%, whereas one study reported a 100% Latina/o sample (i.e., Burrow-Sánchez, 2014) . Three studies reported some representation of Latina/o adolescents in the samples (i.e., Doerfler et al., 2016; Hall et al., 2014; Serafini et al., 2016) , and the proportions ranged from 9% to 19%. All of the studies in this review included samples of adolescents involved in either school-based interventions or community-located treatments and referrals primarily came from schools, community agencies, or juvenile justice; only one of the studies (i.e., Burrow-Sánchez, 2014) indicated that a proportion of the adolescent sample was mandated to treatment.
Three of the prior research studies cited above (i.e., Doerfler et al., 2016; Maisto et al., 2011a Maisto et al., , 2011b focused on the predictive validity of the SOCRATES or its subscales (e.g., recognition, taking steps) with samples of adolescents. In the earliest study, Maisto et al. (2011a) examined a modified version of the recognition (i.e., a combination of the original recognition and ambivalence subscales) and taking steps subscales on the ability to predict the percentage of days abstinent and drinks per drinking day with a sample of 161 adolescents (mean age ϭ 16.71 years, 62.7% male, 88.8% White) in outpatient treatment; however, only 50% percent (n ϭ 82) of the sample actually had an alcohol use disorder. For the subsample of adolescents with an alcohol use disorder, the researchers found that recognition did not predict either percentage of days abstinent or drinks per drinking day but did find modest predictive support for the taking steps subscale on the alcohol outcomes. In a second paper by the aforementioned researchers (i.e., Maisto et al., 2011b) , predictive validity for the recognition and taking steps subscales were again tested but with a larger version of the same sample (N ϭ 174), the majority of which (97.5%) met criteria for a marijuana use disorder at baseline. In particular, they tested two SOCRATES subscales (i.e., recognition and taking steps) for their ability to predict marijuana use in participants at 6 and 12 months after baseline. Similar to results from their first paper, the recognition scale was not supported, but modest support was found for the taking steps subscale to predict the percentage of days abstinent for participant marijuana use at 6 and 12 months after baseline. In a more recent study, Doerfler et al. (2016) examined the predictive validity of a modified version of the SOCRATES (i.e., 8D, drug version) on readmission to a second round of inpatient substance use treatment for a clinical sample of adolescents (N ϭ 546; mean age ϭ 16.0 years, 68% male, 80% White); cannabis use disorder (48%) was the most common but the majority of adolescents in the sample (96%) had a substance use disorder. The analysis, however, for predictive validity was conducted with only 12% of the sample (n ϭ 64) who were readmitted for a second round of inpatient treatment. Their results indicated that none of the SOCRATES subscales at the close of the first treatment episode predicted readmission to a second round of treatment. To sum the review above, our present understanding of the predictive validity for the drug version of the SOCRATES with adolescents is limited to two prior studies (i.e., Doerfler et al., 2016; Maisto et al., 2011b) , and in both of these the majority of the samples consist of White adolescents.
The lack of research on the drug version of the SOCRATES with adolescents, in general, and ethnic minority adolescents, in particular, is concerning for at least three reasons. First, marijuana is the most commonly reported substance used by almost 80% of adolescents admitted to publicly funded substance use treatment (SAMHSA, 2016) . Second, Latina/o adolescents belong to one of the fastest-growing ethnic minority groups in the nation comprising more than 57 million people and about a third of whom are younger than 18 years of age (U.S. Census Bureau, 2016) . Third, one cannot simply assume that measures such as the SOCRATES can be used interchangeably across samples of adolescents from different racial/ethnic backgrounds (Burlew, Feaster, Brecht, & Hubbard, 2009; Ramírez, Ford, Stewart, & Teresi, 2005) .
Purpose of the Present Study and Hypotheses
The purpose of the present study was to evaluate the predictive validity of pretreatment SOCRATES (19-item drug version) scores on posttreatment substance use for a clinical sample of Latina/o adolescents mostly referred from juvenile justice settings; the sample in the present study was part of a larger set of treatment studies (see Burrow-Sánchez & Wrona, 2012; Burrow-Sánchez, Minami, & Hops, 2015) . We argue that understanding the predictive utility of the SOCRATES for Latina/o adolescents involved in the juvenile justice system is important for a number of reasons. First, the estimated rates of substance use and substance use disorders are higher for all adolescents who come into contact with the juvenile justice system compared with those in the general population (Chassin, 2008; SAMHSA, 2017; Schubert, Mulvey, & Glasheen, 2011) . Second, minority adolescents including Latina/ o's have historically been overrepresented in the juvenile justice system compared with White adolescents (Mendel, 2011) . Third, the justice system is the single largest referral source for adolescents to publicly funded substance use treatment, accounting for almost 40% of total annual referrals (Ozechowski & Waldron, 2008; SAMHSA, 2016) . Finally, justice-involved Latina/o adolescents are more likely to be referred and mandated to substance use treatment compared with their White counterparts (Shillington et al., 2003) . The three subscales of the SOCRATES will be tested via separate hypotheses: (a) higher pretreatment recognition scores will predict lower substance use at posttreatment, (b) higher pretreatment ambivalence scores will predict lower substance use at posttreatment, and, similarly, (c) higher pretreatment taking steps scores will predict lower substance use at posttreatment. In particular, our hypotheses were based on the rationale that higher levels of motivation to change generally predict lower substance use scores (Napper et al., 2008) .
Method Sample Demographics and Recruitment
The sample was comprised of 105 adolescents who ranged in age from 13 to 18 years (M ϭ 15.30, SD ϭ 1.27). Data analyzed from participants in the current study were taken from a larger set of studies examining the cultural accommodation of substance use treatment for Latina/o adolescents; more detail regarding participant recruitment procedures can be found in prior papers (see Burrow-Sánchez et al., 2012 . For the larger set of studies, adolescents were included if they were between the ages of 13 and 18 years, met Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision, criteria for a substance use disorder (i.e., abuse or dependence; American Psychiatric Association, 2000), identified as Latina/o or Hispanic, provided assent/ consent and parental consent (if under age 18 years). Adolescents were excluded if they were outside the age range of 13-18 years, did not identify as Latina/o or Hispanic, did not provide assent/ consent or lacked parent consent (if under age 18 years), were in need of a higher level of care than provided by the study, or a recipient of treatment for substance use in the 90 days prior to referral. The majority of adolescents were referred by probation officers (68%) or case managers (29%) working in the juvenile justice system in a medium-sized city in a Mountain West state of This document is copyrighted by the American Psychological Association or one of its allied publishers.
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the United States, and 69.5% were mandated to treatment at the time of referral; the reminder (3%) of adolescents were referred from parents or treatment providers. Mean participant scores on the Acculturation Rating Scale for Mexican Americans-II (Cuéllar, Arnold, & Maldonado, 1995) were 3.36 (range ϭ 1-5, SD ϭ 0.68) for the Mexican-oriented subscale and 3.45 (range ϭ 1 to 5, SD ϭ 0.51) for the Anglo-oriented subscale, indicating a balanced level of acculturation for the sample. All participant procedures for this study were approved by the institutional review board at the institution of the first author. Table 1 contains additional demographic and descriptive information on the participant sample in the current study.
Treatment Description
As part of the larger set of studies, all participants were randomized to either one of two treatment conditions that consisted of either a standard cognitive-behavioral treatment or its culturally accommodated counterpart of cognitive-behavioral treatment (A-CBT). The treatments were designed to be similar with the exception of the integration of cultural elements into the A-CBT (see Burrow-Sánchez, Martinez, Hops, & Wrona, 2011) . Both treatments were delivered in group formats via 12 weekly 90-min sessions at a community center and reflected the standard outpatient. More detail regarding the development, delivery, and testing of the treatments can be found in prior papers (see BurrowSánchez et al., 2011 BurrowSánchez et al., , 2012 BurrowSánchez et al., , 2015 . Treatment condition included a predictor (or covariate) variable in all of the analytical models.
Measures
All measures were available in English or Spanish and were administered before and after treatment as well as predetermined follow-up time points (e.g., 3 months after treatment) as part of the larger set of studies; however, the focus of the current study was on the measures administered before and after treatment. Trained bilingual research assistants administered all measures to participants, and the majority of adolescent participants (98.1%) preferred to complete the measures in English.
Timeline follow-back (TLFB). For all participants substance use was measured using the TLFB (Sobell & Sobell, 1992) . The TLFB is a semistructured interview that provides detailed substance use data over a specified period of time through the use of a calendar format to assist participants in recalling patterns of substance use. This measure has been used extensively used with adolescent samples, and appropriate psychometric properties have been established (Dennis, Funk, Godley, Godley, & Waldron, 2004; Sobell & Sobell, 2003) . In the present study, the number of days that substances were used (including alcohol and excluding tobacco) in the 90 days prior to the pre-and posttreament assessment points was calculated for participants; pretreatment substance use was included as a predictor (or covariate), whereas posttreament substance use was the outcome variable in the models. To reduce skew, the predictor variable was log transformed prior to analysis, and the outcome variable was left as a count variable and analyzed via generalized linear methods in all models.
Structured Clinical Interview for DSM-IV (SCID). This is a structured clinical interview based on criteria of the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision, criteria (American Psychiatric Association, 2000) and used to assess for mental health disorders (First, Gibbon, Spitzer, & Williams, 2002) . The research version for the Substance Use Disorders Module was used at intake to determine the presence and severity of a substance use disorder for participants. All participants in the sample had a substance use disorder and the severity of the disorder (i.e., abuse or dependence) was included as a predictor (or covariate) variable in the analytical models.
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problems in a number of areas (Achenbach & Rescorla, 2001 ). The total YSR measure consists of 112 items that asks participants rate their responses to behavioral problems on a 3-point scale ranging from 0 (not true) to 2 (very true or often true) for the past 6 months. One of the three overall subscales derived from the YSR is the externalizing scale; it is a 32-item subscale that measures problem areas such as drug use, defiance of authority, and property destruction. Examples of items from this subscale includes "I break rules at home, school, or elsewhere" and "I destroy my own things." The total subscale scores were calculated for participants and were used in the analytical models as a predictor (or covariate) because prior research has found robust associations between adolescent substance use and externalizing behavior (see Dodge et al., 2009 ); thus, including externalizing behavior as a covariate in the models allowed us to test for variance attributed to this variable on posttreatment substance use scores. Internal consistency for this subscale in the current study was ␣ ϭ .875. SOCRATES-Drug Version. The SOCRATES is a 19-item measure that is comprised of two versions (i.e., 8A ϭ alcohol or 8D ϭ drugs) used to assess motivation to change substance use behavior (Miller et al., 1996) . For the current study, the drug use version of the measure was used and is comprised of three subscales: recognition (7 items), ambivalence (four items), and taking steps (eight items). Recognition measures the level of awareness individuals express regarding the problems drug use is causing in their lives and a desire to change and includes items such as "I really want to make changes in my use of drugs" and "If I don't change my drug use soon, my problems are going to get worse." Ambivalence measures the level of uncertainty individuals have regarding the problems that drug use is causing for themselves or others in their lives and includes items such as "Sometimes I wonder if my drug use is hurting other people" and "There are times when I wonder if I use drugs too much." Taking steps measures the level of positive behavior change individuals are making in relation to their drug use and includes items such as "I have already started making some changes in my use of drugs" and "I was using drugs too much at one time, but I've managed to change my use of drugs." Individuals rate their agreement to items on the measure using a rating scale ranging from 1 (No! Strongly disagree) to 5 (Yes! Strongly agree). Total scores for each subscale are calculated and scores reflect the level of recognition, ambivalence, or taking steps for individuals. For the current study, the total score for each subscale was used separately as a predictor in each of the three models tested. Internal consistency for recognition, ambivalence, and taking steps in the current study was ␣ ϭ .892, ␣ ϭ .859, and ␣ ϭ .923, respectively.
Analytical Plan
The dependent variable in the current study was the total number of days drugs were used (including alcohol and excluding tobacco) in the past 90 days, measured at the posttreatment assessment point. This dependent variable is a nonnormal count variable and is appropriately analyzed using generalized linear models (Coxe, West, & Aiken, 2009 ). All independent variables in the models were grand mean centered with the exception of treatment condition and diagnosis to improve interpretation of the models (Hedeker & Gibbons, 2006) . The variables of treatment condition (0 ϭ standard cognitive-behavioral treatment vs. 1 ϭ A-CBT), age, diagnosis (0 ϭ abuse vs. 1 ϭ dependence), substance use at pretreatment, and externalizing behavior at pretreatment were included as covariates in all models to control for any influence they had on substance use outcomes at the posttreatment point. Three negative binominal models were conducted to independently test the predictive relation for the SOCRATES subscales on the dependent variable.
Results

Preliminary Analysis-Missing Data
Seventeen participants, or 16% of the sample, had missing data on the posttreatment substance use scores, which is not unusual to find in longitudinal studies. Because of this, we conducted Little's (1988) test for data missing completely at random that indicated that the proportion of missing data for posttreatment substance use scores did not depend on participant substance use or externalizing scores at pretreatment, 2 (2) ϭ .249, p ϭ .883. Allison (2012) states that when data missing completely at random are present and less than 20% of data are missing on the dependent variable, an analysis utilizing maximum likelihood (ML) estimation will produce less random variation compared with using multiple imputation; in this situation, ML estimation produces an analysis of complete cases (i.e., list-wise deletion). For these reasons, we chose to use ML estimation in the negative binomial models and this reduced the sample size to 88.
SOCRATES Subscale Predictors
Three negative binomial models were tested with the same dependent variable (i.e., posttreatment substance use) and covariates as described above, but the three predictor variables of interest (i.e., recognition, ambivalence, or taking steps) was changed for each model tested. The first model produced a Pearson 2 /df ϭ 0.88 and the recognition subscale of the SOCRATES was not significant (␤ ϭ Ϫ0.03, p ϭ .148); a Pearson ratio with values closer to 1 are indicative of well-fitting models. The second model produced a Pearson 2 /df ϭ 0.90 and the ambivalence subscale of the SOCRATES was again not significant (␤ ϭ Ϫ0.05, p ϭ .091). The third model, however, produced a Pearson 2 /df ϭ 0.88, and the taking steps subscale of the SOCRATES significantly predicted lower posttreatment substance use scores (␤ ϭ Ϫ0.03, p ϭ .028; see Table 2 ). Generalized linear regression models produce coefficients that represent the predicted logarithm of counts of the dependent variable (Coxe et al., 2009) , and the exponentiation of these coefficients places them on the same scale as the count variable (i.e., number of days of substance use). As can be seen from Table 2 , the value of the exponentiated intercept for the third model indicates that adolescents are predicted to have 6.97 days of substance use when all other terms are zero; the other terms in the model, however, represent a multiplicative change in the dependent variable for every one-unit change in the predictor (Coxe et al., 2009 ). Thus, for every one-unit change in taking steps, adolescents are predicted to decrease their substance use to 6.76 days (i.e., 6.97 ϫ 0.97 ϭ 6.76) or roughly 25% of a day.
Discussion
The goal of the present study was to examine the predictive validity of the drug version (8D) of the three SOCRATES subThis document is copyrighted by the American Psychological Association or one of its allied publishers.
scales of recognition, ambivalence, and taking steps on posttreatment substance use for a clinical sample of Latina/o adolescents. In the current study, we did not find support for the first and second hypotheses but did for the third, indicating that higher pretreatment taking steps scores predicted decreases in substance use at posttreatment. This is one of the first studies to examine the predictive validity of the SOCRATES in a clinical sample of Latina/o adolescents engaged in substance use treatment. In contrast to the hypotheses, the pretreatment recognition and ambivalence subscales of the SOCRATES did not predict posttreatment substance use scores, and these findings are consistent with the prior literature for adolescents (Maisto et al., 2011a (Maisto et al., , 2011b . One difference, however, is that the recognition and ambivalence scales were modified and combined in the Maisto et al. studies, whereas in the current study, they were tested independently. Given this difference, it is worth noting that even though the regression coefficients in the first two models were not significant at p Ͻ .05 (ambivalence was the closest at p ϭ .091), the signs of both coefficients were negative and indicated that decreases in substance use would have been predicted if significance was achieved. Conversely, the recognition (e.g., "I really want to make changes . . .") and ambivalence (e.g., "Sometimes I wonder . . .") subscales may be reflective of cognitive or internal aspects of motivation that are not indicative of actual behavior change (Maisto et al., 2003; Miller et al., 1996) . Thus, these two subscales may help in understanding the level at which an individual perceives a problem related to substance use and the internal conflict it produces but less helpful in predicting actual behavior change.
In contrast to the recognition and ambivalence subscales, the pretreatment taking steps scores were predictive of posttreatment decreases in substance use for adolescents. This finding is consistent with prior research on the predictive validity of taking steps for drug use behavior with adolescents (Maisto et al., 2011a (Maisto et al., , 2011b . Of the three subscales, taking steps is the most behaviorally anchored and asks respondents to indicate whether they are engaging in behavior change (e.g., "I have already started making some changes. . . .") rather than merely being aware of a problem or wondering whether substance use is causing problems (Miller et al., 1996) . In the present study, it may simply be the case that the pretreatment taking steps scores reflected the fact that adolescents in the sample were mandated to treatment or about to engage in treatment, and therefore, they may have already been in the process of changing their behavior. However, the mean value for taking steps at baseline (M ϭ 25.13, SD ϭ 8.56; see Table 1) The results of the current study shed light on a number of important implications for research and practice for use of the SOCRATES with adolescents, in general, and Latina/o adolescents, in particular. First, taking steps was the only subscale of the SOCRATES to predict posttreatment change in substance use behavior in the present study. A straightforward explanation for this finding is that each subscale measures different constructs and thus differ in their ability to predict behavior change. An alternative explanation derived from the adult literature suggests that readiness to change differs based on the type of substance under examination (i.e., Handelsman, Stein, & Grella, 2005) ; however, these findings have yet to be observed in adolescent samples. In fact, the most commonly reported substance by almost 80% of adolescents admitted to publicly funded substance use treatment is marijuana (SAMHSA, 2016) . Another possible explanation also suggested from the adult studies is that readiness to change may differ based on the severity of substance use (i.e., Alley, Ryan, & von Sternberg, 2014; Hiller et al., 2009) . In the present study, substance use severity (i.e., diagnosis of abuse or dependence) was included as a covariate in the models but did not significantly contribute to the substance use outcome for the taking steps subscale.
A second implication from the current study is that researchers and clinicians cannot simply assume that measures such as the SOCRATES can be used interchangeably across samples of adolescents from different racial/ethnic backgrounds (Burlew et al., 2009; Ramírez et al., 2005) . We do note, however, that the findings in the present study were similar to those found in prior research with mostly White adolescent samples (Maisto et al., 2011a (Maisto et al., , 2011b . This similarity in finding could be explained by the fact This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
that adolescents in the study sample largely preferred interactions in English and reported balanced acculturation scores. In other words, the taking steps subscale may perform differently in samples of Latina/o adolescents with differing degrees of English preference or acculturation levels. Similar to all studies, certain limitations exist in the present study that will be discussed next. First, this study included a modest sample size of adolescents, and therefore, statistical power may have been limited. Because of this constraint, we suggest that researchers of future studies examine the predictive validity of the SOCRATES with larger numbers of adolescents from racial/ethnic minority groups to understand the replicability of the current study's results. Second, the majority of adolescents in the sample spoke Spanish at home (71%) but preferred English (98%) during the study interactions. Data from the Pew Research Center (Krogstad, Stepler, & Lopez, 2015) indicates that 73% of Latina/o families speak Spanish at home, whereas 68% of children aged 5 years and older speak English proficiently; thus, the proportion of adolescents in the sample who spoke Spanish at home was similar to the general population but slightly overrepresented in the proportion of those with English proficiency, and this potentially limits generalizability of the study results. Third, the majority of families in the present study (74%) reported annual incomes that were at or below the federal poverty guidelines of $25,100 for a family of four (HHS, 2018) , whereas data from the U.S. Census Bureau (2017) indicates that 22.4% of Latina/o families with children younger than 18 years of age are below federal poverty limits. This suggests that the number of Latina/o families at or below the federal poverty guidelines were overrepresented in the current study sample compared with those in the general population and could limit generalization of the findings. Finally, the majority of adolescents in the sample were male and of MexicanAmerican descent, which limits generalizability of the results to Latina/o adolescents from other ethnic subgroups (e.g., Puerto Rican, Cuban), and we therefore recommend that efforts are made by researchers in future studies to increase the proportion of Latina females and Latina/o youth from different ethnic subgroups because this will assist in determining the generalizability of the results found in the current study.
